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Patterns of Sn.rgyProductionin the Southwest*

Chmrlw D. Kolst&i**

Los Alaws Scientific Laboratory
bs Alams, m4

Abstract

~0 southwestSt-9S Of kiZOnS SZ!d NOW k@XiCO
aro energy rich, particularly New Nexlco. Data is
pre~ented establishing the regions position uith
respect to coal, oil, gas and wiam resources.
Further, this ststua is reflected im cum-ent patterns
of energy production,data on which are presented.
Mditionally, price info-tiOn is presented which
explains, in part, cment energy production pattemu
in the region.

I. Introduction

In this talk I vill present information on the
energy production system during 197S in the states
of the southwest, namely Arizona and New Mexico.
The infbmation presented here has been culled from
a detailed analysis of the energy production system
in the lbcky Wuntain West, available from the Los
Alamos Scftmtific Labontory.l

11. Resourcesa

The Rocky t+tmtsin Region of the U.S. is well
known am the mst energy rich pafi of the cmmatry.
All energy resources are plentiful In this region
although coal and -1- are the major resources
in teru of projectml production. A brsmkdotm of
U.S. coal reserves is shown in Fig. 1 mnd indicates
the ●xtent of U.S. coal reserves and resources in
the nest. Here the trnrms reserves amd resources
are as used by tho USCS.a Resemes me know de-
posits, economically extractable. Resemces cover
● broader base, including speculative deposits which
may not yet be economically ●xtmctable. Although
New 14sxlco and Arizona ●re not in the saw league
as Montana or Nyoming, the southwest’s ceml reuins
vitally inportant primrily because of its proxi-
mity to the ener~ conmmlng ●reas ef ~liCornia
and ~iZCSU. With coal transport testing spproxi.
rnta!y it/ton-mile, closenoss to ukots can be wry
Significant, Alwst ●ll ef the coal resources of
this area are fomd on Nmveja end Hopi lands in
.JWiZOnS d New thLtCO.

Work supported by U.S. Smergy Research and Develop-
ment Administration, Division of Biomedical and
environmental Research.

●*Staff wbm, Bncrgy Systeu ~d Statistics ~uP
(Q-12) Us Alamos Scientific Laboratory, Lo8 ~qs,~
Ic D. ~lst~, ‘me 1975 Bnergy production SYst~ h.
the States of the Rocky Mmntain Region, ” M-6624,
Los Alamos ScientificLaboratory,Los Alams, NM, 1977

‘united States Orological Survey, “principles of the
Mnerd Resource Classification System of the U.S.
Bureau of Nines and U.S. Oeelogical Survey,” ~lcgi.
cal Survey Bulletin 1450-A, Washington, DC (1976).

Samwvu Sawourcm

Figure 1. U.S. Coal Reserves and Resources,
January 1, 1974.

Figure 2. U.S. Natural Gas
December 31, 1974.
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and Petroleum Reserves,

Figure 3, U.S. $30 Ur8nIus Reserves and Re-
sources, January 1, 1976.



In Figure 2, U.S. natural gas and petroleum re-
serves are presented. Although on a national basis
regional shares are -h lower than in the case of cod.
New Nexico stands out because of its significant gas
reserves.

ureni- is quite a differentstory. h Fig. 3 in-
dicates, the southwest, namely New Mexico, is by far
the mst significant -itm resource region in the
entire country. As all here are aware, I m sure, ur-
ti- deposits in the southwest ue concentrated in
the northwest corner af the state of New Mxico.

111. Production

These resource distributions are reflected ao8e-
what in the 1975 baseline energy production statistics.
In Fig. 4, the mix ofenargy production emng the Rocky
I&main States is presented. Note thatalthoughMn-
tana and Wyoming are often touted as major energy pro-
ducers, which they are, New Mxico leads the ●ntire
west in energy production by a sizeable margin. And
the resemes ●sthates we have just seen would lead
one to expect New 14exico and the southwest to continw
to be significant energy producers.

Fig. S depicts Arizona’s energy production system
in 1975. In reading these diagram, the left-rest
boxes represent mergy production activities. AZTows
pointed from these boxes to the left represent energy
exports from the state and amows pointing from the
left into the boxes repnsent energy ~rts. Mergy
then ‘hoves” to tho right where it is conwrted to
●lectricity or consumed in one of several sectors. I
lltis use is broken down, somewhat arbitrarily, Lnto ~
used and lost energy. Note that Axizona iqorts mst ~
of its energy, the ●xceptions being sow hydro produc- i
tion and coal Production from the Black Mssa, on Indlen !
lands, in the northern part of the state. This coal i
production is split roughly ●verily between the Navajo :
Power Plant ●t Page and the Mohave power plant at Las :
Vegas which is fed by a coal slurry pipeline fra
Black 14ssa. These ttm power plants u well as the
Four Corners p!snt in New kbxico ue used primarily
to supply the ●nergy needs of sathern California ●l
southern Arizona.

Figure 6 presents ● similar snapshot of New Mxicols
197S energy production system. ‘llie figure leaves no-
doubt regarding the state’s mlo ●s au energy J~lhr.
Although the coal production in l%xr tinters is quite
visible politically, ●s cm be seen here, coal is cur-
rently dwarfed by oil, gas end uranitm production in
the state.

Turning to sme more specific statistics on energy
in the southwest, in Table I enargy ptices are given
for different ●nergy forms; first as the ene?gy 1S ●x-
trected and secondly as it is delivered to consumers.
In ●xamining those consuer prices, W aware that con-
sumer prices enco8p8ss all consumers whether residen-
tial or industrial. Not. the ●xtwly low priceof
gm relative to the coqmition. At the wellhead, gas
in sow ststee is cheaper than coal. lktquestionably
gas is ●asier and cheaper (aside from the gas cost) to
utilize so it 1s no wonder that gas is wested in some
uses where other leas desirable fuelg such es coal could
be used. Gas is far cheeper for the consmor then
●ither oil or ●lectricity which is a eajor reason for
its popularity foz hen keating.

Figure 4. Rocky kb.nitaln Regionsl Snorgy Pro-
duction, 197S.
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Figure s. 197S Arizona f!nergy Flow Patteme.
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The reasons for the spraad in electricity pricss
can be men in Table II. The consumer’s prices see9
to be dua to a very large degree to the mix of fuels
-ad to produce a state~s electricity. For instexe,
Arizona has the highest fraction of electricity pm-
ducf.ion from expensive oil, 19%than any other state
in the region, snd consequently has the highest con-
suur electricity prices in the ro~ion. Arlzon&ls
electricity prices average over twice those in Ida*
where hydropower dominates.

In Table 111 natural gas prices at various stages-
of the production process are preseated. It has 0ftS22

beel$ said tht NOW#hXiCO C021~ paywre for New
Nexico gas than out-of-state conaumrs pay for the
state8s gas. WMle this my be tnze and sight seem
to be reasonable baaed on past and current regulatory
policies, it does not seem to be auppotied by this
data. Gas for consumer s in Nyoming is cheaper than
in sny other state of the Region with New Mexico
following with the next cheapest gas. New WXICO

snd Nyoming happen to be the largest gas producers
in the Region.

Statistical analyses can be stied to any length.
Unquestionably, the nature of the energy supply system
itithe southwest will chsnge in the future but it
would seem that, particularly in the case of NSW Nsxi-
CO, the region will continus to be ● major national
source of energy.
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197SENERCY?RICE SUMMARY
UN2TS,miU30twof ddks~qwMkn joula$(QJ)

Unit F it,c zt Wellhcad IX ,Min# UnicRicctoCOmume#

Coal cuoii—. —

0.1s 0.24 0.86
0.+3 0.23 1.S7
---
o,~s 0.35 1.28
-- 1.07
0.34 0.3s 1.36
.?.52 0.41 1.27
0.26 0.:9 1.21
0.31 0,33 1.30

Uraoiumb COOIC-d @—— —.

0.20 1.03 3.16
0.033 0.46 0.89 3.37

1.39 1.33
0.28 1.02 3.37
0.33 1.+4 3.37

0,032 0.21 0.78 J.40
0,033 0.+s 0.94 3.22

0.036 0.23 0.59 3.33

0.034 0.32 0.95 3.31

‘ Source: Ref. 1
bn+u,o, pmuumdi.
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Table 1. - –
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Figure 6. 197S New Mexico Energy Flow Patterna.

ELE~RIC3TY PRICE BREA00W: Imx)kwh

DELIVERED TO FINAL CONSLJMPTION (1975)*

Units: Dollars

Fuel Mix
Hydro: Coal: Fuel Wholesa3e Consumer

Ssate Oil: N~t. GUb @scb Ricec Rice——

AZ
co
ID
MT
Nv
NM
UT
WY
Region

33:41:19:7
9:62:3:26
100:0:0:0
85:14 :o:ld
12:6S:S:18
0:66:4:30
19:77:1:3
9:89:1:1
29:52 :6:13d

6.00
6.20
0.01
0.S6
5.84

S.03
4.56
2.57
4.28

22.68
17.58

8.55

6.21

13.39
17.s7

17.07

10.89

13.92

30.76
25.43
12.76

:2.56
21.89

2S.33

22.55

13.69

22.31

1Source: Ref. 1
bon ~h~ $-u of ~Ots]W~ gC!W8~ion.

Cpriccto largestindwrid userYI sssumed qud co FOB generator

price
dNe@igible ~ounr of generation from W~d.

Table 11,
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197S N/\Tl.JIUL GAS PRICESm

Wlhead PTks

(Spermcf)
Wholaale Price
(Spcrmcf)b

Consumer Pfi-

($permcf)

0.280
0.260

0.433

0.40s
0.4s0
0.337
0.382
0.445

0.7s7
0.645
1.171
0.949
1.134
0.621
0.693
0.518
0.738
0.964

1.066
0.899

:.5C%
1.089

1.426
0.727

1.003
0.636

0.%9
1.193


